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DETAILED ACTION 
Information Disclosure Statement 

1. The information disclosure statement (IDS) submitted on 02/01/2002 is in compliance 
with the provisions of 37 CFR 1.97 and 1.98. Accordingly, the information disclosure statement 
is being considered by the examiner. 

Drawings 

2. The drawings are objected to because of the following informalities: 

(i) lacking Prior Art labels in figures 1 A, IB, 2A, 2B, 3A, and 3B; and 

(ii) faiHng to comply with 37 CFR 1.84(p)(5) because they do not include the following 
reference sign(s) mentioned in the description: "10" in line 16 of page 1; and "KO" in line 3 of 
page 11. 

Correction is required. 

3. Figures 1 A, IB, 2A, 2B, 3A, and 3B should be designated by a legend such as —Prior 
Art- because only that which is old is illustrated (according to paragraphs [0003-0028] of the 
disclosure of the instant apphcation). See MPEP § 608.02(g). 

A proposed drawing correction or corrected drawings are required in reply to the Office 
action to avoid abandonment of the application. The objection to the drawings will not be held 
in abeyance. 

Correction is required. 

Claim Objections 

4. Claim 1 is objected to because of the following informalities: 
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Line 11, replace "clock signal generator" with ~ clock generator to be consistent with 

line 8. 

Appropriate correction is required. 

Claim Rejections - 35 USC§112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter, which the applicant regards as his invention. 

6. Claims 1-20 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

With respect to claims 1, 6-8, 10-13, 16-17, and 19-20, the parameters "M, N, and N/M" 
recited therein render the claims indefinite as there is no numerical value(s) or range(s) provided 
to define what they are. It appears that both N and M are integers greater than 1 , and that N is a 
multiple of M. If the interpretation is correct, providing such an informative support is 
suggested. Explanation is required. 

Claims 2-5, 9, 14, and 18 are also rejected due to their dependency on claims 1 and 13. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

8. Claims 1, 9-1 1, 13, and 18-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Betts (U.S. Patent No. 4,430,745). 
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With respect to claim 1, as best understood, Betts discloses, in Figure 2, an interleaved 
clock generator for generating N (N=3 in this case) interleaved clock signals [CKl, CK2, CK3] 
in response to an input clock signal [TC]; the interleaved clock generator comprises (1) 
interleaved clock generator means of a first type which includes a ring counter circuit [3, 48, 49] 
{see col 4, lineSO), for (i) receiving the input clock signal [TC], and (ii) generating in response 
thereto M (M=3 in this case) interleaved intermediate clock signals [outputs from terminals Q of 
[3, 48, 49] and inputs to [5, 33, 35]], and (2) M (M=3 in this case) interleaved clock generator 
means of a second type [5 & 7, 33 & 34, 35 & 36], which are configured for (i) receiving a 
respective one of the intermediate clock signals [outputs from [3, 48, 49] and inputs to [3, 33, 
35]] fi-om the clock generator means of the first type, and (ii) generating in response thereto N/M 
(N/M -3/3 in this case) of the ^ (N=3 in this case) interleaved clock signals; wherein each of the 
interleaved clock signal generator means of the second type includes a multi-stage serial-delay 
circuit (formed by a pair of drivers/delay elements [5 &7, 33 & 34, 35 & 36]). 

With respect to claim 9, Betts discloses, in Figure 2, that (1) the interleaved clock 
generator means of the first type includes the ring counter circuit [3, 48, 49] (see coL 4, line 30), 
and (2) each of the interleaved clock signal generator means of the second type includes the 
multi-stage serial-delay circuit [5 & 7, 33 & 34, or 35 & 36]. 

With respect to claim 10, as best understood, Betts discloses, in Figure 2, that the ring 
counter circuit [3, 48, 49] includes an M-stage (M=3 in this case) ring counter. 

With respect to claim 1 1, as best understood, Betts discloses, in Figure 2, that (1) the 
multi-stage serial-delay circuit includes N/M delay stages (N=3 and M=3; N/M=3/3 in this case), 
and (2) each of the stages provides one of the interleaved clock signals [CKl, CK2, or CK3]. 
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With respect to claim 13, as best understood, Belts discloses, in Figure 2, an interleaved 
clock generator for generating N (N=3 in this case) interleaved clock signals [CKl, CK2, CK3] 
in response to an input clock signal [TC]; the interleaved clock generator comprises (1) an 
interleaved clock generator of a first type, which includes (i) a ring counter circuit [3, 48, 49] 
{see col 4, lineSO), (ii) a clock input [CK] for receiving the input clock signal [TC], and (iii) M 
(M=3 in this case) intermediate clock outputs (from terminals Qof[3, 48, 49]), for operating in 
response to the input clock signal [TC] to output a respective intermediate clock signal at each of 
the intermediate clock outputs (from terminals Qof[3, 48, 49]), and (2) M (M=3 in this case) 
interleaved clock generators of a second type [5 & 7, 33 & 34, 35 & 36], which individually 
include (i) an intermediate clock input connected to a different one of the M intermediate clock 
outputs of the interleaved clock signal generator of the first type [3, 48, 49], (ii) N/M (N/M-3/3 
in this case) clock outputs, and (iii) the multi-stage serial-delay circuit; wherein each of the 
interleaved clock generators of the second type operates in response to the intermediate clock 
signal to output a respective one of N/M of the interleaved clock signals at each of the clock 
outputs. 

With respect to claim 18, Betts discloses, in Figure 2, that (1) the interleaved clock 
generator of the first type includes the ring coimter circuit [3, 48, 49] (see col. 4, line 30), and (2) 
each of the interleaved clock signal generator means of the second type includes the multi-stage 
serial-delay circuit [5 & 7, 33 & 34, or 35 & 36]. 

With respect to claims 19 and 20 as best understood, Betts discloses, in Figure 2, an 
interleaved clock generator for generating N (N-3 in this case) interleaved clock signals [CKl, 
CK2, CK3] in response to an input clock signal [TC]; the interleaved clock generator comprises 
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(1) a multi-stage serial-delay circuit [5 & 7, 33 & 34, 35 & 36], including M (M=3 in this case) 
intermediate clock outputs (or inputs of [5, 33, 35]), connected to receive the input clock signal 
[TC], and (2) a ring counter circuit [3, 48, 49] {see col 4, line30) connected to each of the M 
(M=3 in this case) intermediate clock outputs (inputs of [5, 33, 35]) for generating N/M 
(N/M=3/3 in this case) of the N interleaved clock signals [outputs from terminals Q of elements 
3^ 48, 49]; wherein the ring counter circuit includes an N/M-stage ring counter (N/M = 3/3=1 in 
this case). 

Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 1-3, 5-7, 13, and 15-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dally et al. (U.S. Patent No. 6,275,072), in view of Muscavage (U.S. Patent 
No. 5,268,656). 

With respect to claims 1 and 5-6, as best understood. Dally et al. discloses, in Fig. 2, a 
clock generator comprising interleaved clock generator means of a first type [121-125, 126, 127, 
128, 130, 129] {in this case, it is a multi-stage serial-delay circuit since it is configured with 
delay elements)] for (i) receiving the input clock signal [aclk], and ii) generating in response 
thereto M (M=number of intermediate of clock signals=4 in this case) intermediate clock signals 
[bclk, cclk, dclk, eclk]; wherein the interleaved clock generator means of the first type includes a 
multi-stage serial-delay circuit [121,..., 130 (delay elements, inverters)]. 
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Dally et al.'s teachings lack M interleaved clock generator means of a second type, which 
individually include a ring counter circuit, for (i) receiving a respective one of the intermediate 
clock signals from the clock generator means of the first type, and ii) generating in response 
thereto N/M of N interleaved clock signals; wherein the ring counter circuit includes an N/M- 
stage ring counter. 

Muscavage discloses, in Fig, 2, a clock generator comprising M (M=4 in this case) 
interleaved clock generator means of a second type, which individually include a ring counter 
circuit [30, 32, 34, or 36], for (i) receiving a respective one of the intermediate clock signals 
from the clock generator means of the first type, and ii) generating in response thereto N/M (N/M 
= 32/4 in this case) of N (N=32 in this case) interleaved clock signals (N=32 is the number of 
outputs from 4 ring counters [30, 32, 34, and 36] ; each counter generates 8 output clock signals; 
for example, ring counter [30] generates 8 outputs from 8 flip-flops [0, 4, 8, 12, 16, 20, 24, and 
28]); wherein the ring counter circuit includes an N/M-stage ring counter (N/M = 32/4 = 8, 
which is the number of ring counters/flip-flops; for example, ring counter [30] is configured with 
8 flip-flops [0, 4, 8, 12, 16, 20, 24, and 28]). 

To implement the clock generator system of Dally et al. by additionally arranging a 
number of clock generators including a corresponding number of ring counter circuits configured 
with N/M ring counters therein for a generation of multiple phases of a desired clock signal 
would have been obvious to one of ordinary skill in the art at the time of the invention since such 
an arrangement of clock generators with ring counter circuits for the stated purpose has been a 
well-known practice in the art as evidenced by the teachings of Muscavage (see Muscavage; col 
2, lines 1-2). 
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With respect to claim 2, Dally et al. discloses, in Fig. 2, that the multi-stage serial-delay 
circuit includes a delay-locked loop (Fig, 2 of Dally et al shows a delay4ocked loop having a 
delay line with delay elements and inverters [121-125]; once the delayed-locked loop has 
converged, fbclkj and [fclk] are in phase (col 1, line 23-25)). 

With respect to claim 3, Dally et al. discloses, in Fig. 2, that the multi-stage serial-delay 
circuit includes a phase-locked loop (Fig. 2 of Dally et al shows a phase-locked loop with a 
phase comparator [126]; the phase comparator compares phases [bclk] and [fclk] and outputs 
control signals up and down to charge pump to adjust the voltage on the inverter supply line 
[129] to bring [bclk] and [fclk] in phase (col lines 1 7-19 and 21-23)). 

With respect to claims 7 and 17, Dally et al discloses, in Fig, 2, that (i) the multi-stage 
serial-delay circuit [121,. . .,130] includes M delay stages [121-124] (M = 4 in this case), and (2) 
each stage provides one of the intermediate clock signals [bclk, cclk, dclk, eclk]. 

With respect to claims 13, 15, and 16, as best understood. Dally et al. discloses, in Fig. 2, 
a clock generator comprising an interleaved clock generator of a first type [121-125, 126, 127, 
128, 130, 129] (in this case, it is a multi-stage serial-delay circuit since it is configured with 
delay elements)] for (i) receiving the input clock signal [aclk], and ii) generating in response 
thereto M (M=number of intermediate of clock signals =4 in this case) intermediate clock signals 
[bclk, cclk, dclk, eclk]; wherein the interleaved clock generator of the first type includes a multi- 
stage serial-delay circuit [121,.. ., 130 (delay elements, inverters)]. 

Dally et al.'s teachings lack M interleaved clock generators of a second type, which 
individually include a ring counter circuit, for (i) receiving a respective one of the intermediate 
clock signals fi^om the clock generators of the first type, and ii) generating in response thereto 





Application/Control Number: 10/061,504 
Art Unit: 2816 



Page 9 



N/M of N interleaved clock signals; wherein the ring counter circuit includes an N/M-stage ring 



counter. 



Muscavage discloses, in Fig. 2, a clock generator comprising M (M-4 in this case) clock 
generators of a second type, which individually include a ring counter circuit [30, 32, 34, or 36], 
for (i) receiving a respective one of the intermediate clock signals from the clock generator 
means of the first type, and ii) generating in response thereto N/M (N/M = 32/4 in this case) of N 
(N^32 in this case) interleaved clock signals (N=32 is the number of outputs from 4 ring 
counters [30, 32, 34, and 36]; each counter generates 8 output clock signals; for example, ring 
counter [30] generates 8 outputs from 8 flip-flops [0, 4, 8, 12, 16, 20, 24, and 28]); wherein the 
ring counter circuit includes an N/M-stage ring counter (N/M = 32/4 = 8, which is the number of 
ring counters/flip-flops; for example, ring counter [30] is configured with 8 flip-flops [0, 4, 8, 
12, 16, 20, 24, and 28]). 

To implement the clock generator system of Dally et al. by additionally arranging a 
number of clock generators including a corresponding number of ring counter circuits configured 
with N/M ring counters therein for a generation of multiple phases of a desired clock signal 
would have been obvious to one of ordinary skill in the art at the time of the invention since such 
an arrangement of clock generiators with ring counter circuits for the stated purpose has been a 
well-known practice in the art as evidenced by the teachings of Muscavage (see Muscavage; col. 
2, lines 1-2). 
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Allowable Subject Matter 



11. Claims 4, 8, 12, and 14 would be allowable if rewritten to overcome the rejections under 
35 U.S.C. 1 12 set forth in this Office Action and to include all of the limitations of the base 
claims and any intervening claims. 

Prior art of record does not show or fairly suggest: 

(i) A specific firequency of the interleaved clock signals and that of the input clock signal; 
wherein (a) for the interleaved clock signals, the firequency is 1/ (N x Td), and (b) for the input 
clock signal, (bi) the fi-equency is 1/ (M x Td) when the interleaved clock generator means of the 
first type includes the multi-stage serial delay means, and (b2) the fi-equency is M/ (N x Td) when 
the interleaved clock generator means of the first type includes the ring counter circuit, as called 
for in claims 4 and 14; and 

(ii) An interleaved clock signal generator, in which (a) the input clock signal comprises 
differential clock signals, (b) each of the differential clock signals has 50% duty cycle, (c) the 
multi-stage serial-delay circuit includes M/2 delay stages, and (d) each of the delay stages 
provides two of the intermediate clock signals, as called for in claims 8 and 12. 



12. The prior art made of record and not reUed upon is considered pertinent to applicant's 
disclosure. 

Prior art Kusumoto et al. (U.S. Patent No. 5,828,717) discloses a counting circuit for 
measuring time as the pulse spacing of a pulse signal. 

Prior art Ihara et al. (U.S. Patent No. 5,371,773) discloses a coxmter circuit including 
counting stages of n bits. 



Citation of Relevant Prior Art 
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Inquiry 



Any iniquiry concerning this communication or earlier communications from the 
examiner should be directed to Liiih M. Nguyen whose telephone number is (703) 305-0414. 
The examiner can normally be reached on Alternate Mon, Tuesday - Friday from 7:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Timothy Callahan can be reached on (703) 308-4876. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 305-0142 for regular 
communications and (703) 305-0142 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 



Linh M. Nguyen 
Examiner 
Art Unit 2816 



LMN 

October 17, 2002 




